CLAIMS: 

1 • A universal joint comprising: 

(a) first and second rings; 

(b) first and second yokes disposed within the first a^d second rings, respectively; 

(c) first and second shafts; 

(d) first pin means pivotally interconnecting the/first yoke and the first ring; 

(e) second pin means pivotally interconnecting the first shaft and the first ring; 

(f) third pin means pivotally interconnecting the second yoke and the second ring; 

(g) fourth pin means interconnecting the ^econd shaft and the second ring; 

(h) a coupling means interconnecting the first yoke and the second yoke; 

(i) a plurality of bearing means rece^ng the pin means; and 

0") ceritefing means interconnectingthe first shaft and the second shaft, the centering means 
comprising a first cam rod rotatably coupled to a second cam rod. 

2. The universal joint of claim 1 , wherein there are bearing means in each ring, the bearing 
means in the first ring receiving th^/first second pin means, and the bearing means in the second ring 
receiving the third and fourtlypin means. 

3. The imiversal joint of claim 1 , wherein: 

the first cam rod incudes a first section having a fiirst axis of rotation and a second section, 
offset firom the first section, having a second axis of rotation; and 

the second cam rod includes a first section having a first axis of rotation and a second 
section, offset fi"on/the first section, having a second axis of rotation. 

4. The universal joint of claim 3, wherein: 

the firs^ and second pin means have pivot centers and the third and fourth pin means have 
pivot center^ and 

the axes of rotation of the first cam rod intersect the pivot centers of the first and second 
pin mea^^ and the axes of rotation of the second cam rod intersect the pivot centers of the third and 
fourth/pin means. 

/ 

/ 5. Theumversaljointofclaim l,whereinthefirstandsecondpinmeanshavepivotcenters 
ana the third and fourth pin means have pivot centers, the first cam rod has axes of rotation and the 
second cam rod has axes of rotation, and the axes of rotation of the first cam rod intersect the pivot 
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centers of the first and second pin means and the axes of rotatio/l of the second cam rod intersect 
the pivot centers of the third and fourth pin means. 

6. The universal joint of claim 1 , further comprising a cam tube which receives and 
supports the cam rods, wherein both cam rods are rotatajwy supported at equal angles within the 
cam tube. 

7. A universal joint comprising: 

(a) first and second shafts; 

(b) coupling means for transmitting torqu6 fi-om the first shaft to the second shaft; 

(c) centering means inteixx)nnectingthefirstshafi and the second shaftforcausi^ 

to move at the same angle relative to the coupmng means as does the first shaft, the centering means 
comprising a first cam rod and a seconoi cam rod rotatably coupled to the first cam rod. 

8. The universal joint of cl^n 7, wherein each cam rod includes a first straight section 
and a second straight section, each straight section having a longitudinal axis, and the longitudinal 
axes of the two straight sections forming an angle, and the angle of the first cam rod is equal to the 
angle of the second cam rod. j 

9. The universal joint of claim 8, fiirther comprising a cam tube, and wherein both cam 
rods are rotatably supported4t equal angles within the cam tube. 

1 0. The univers^ joint of claim 9, wherein the cam tube includes bores which support 
the cam rods at equal angles to each other, and which are the same angle as the cam rods, such that 
when rotating the coup^i^ cam rods within the cam tube, the axes of the second straight sections 
of the cam rods can align themselves to one another or can be misaligned with respect to one 
another up to an an^e equal to four times the angle of the cam rod. 

1 1 . The uri^ersal joint of claim 1 , wherein: the first cam rod is rotatably coupled to the 
second cam rod^y a pin and cube universal joint which is supported within a cam tube. 

1 2. j K universal joint comprising: 

(a) first and second shafts; 

(b) coupling means for transmitting torque from the first shaft to the second shaft; 



(c) cent^tog means interconnecting the first shaft and the second shaft for causing the second shaft 
to move at the same angle relative to the coupling means as does the first shaft, the centering means 
composing a first cam rod and second cam rod longitudinally aligned at equal angles within a cam 
tube 
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13. A universal joint comprising: 

(a) first and second shafts; 

(b) coupling means for transmitting torque from tfle first shaft to the second shaft; 

(c) centering means intoxonnecting the first shaft and the second shaft for causing the second shaft 
5 to move at the same angle relative to the coupling means as does the first shaft, the centering means 

comprising a first cam rod and a second cam roa longitudinally aligned with and rotatably 
connected to the first cam rod by a plurality of bent rods. 

1 4. The universal joint of claim 1 3, Werein the first cam rod and the second cam rod are 
connected at equal angles, and the axes of rodation of the first cam rod, bent rods and second cam 

1 0 rod intersect at the pivot points of the first am second shafts and the bisecting plane of the universal 
joint which is perpendicular to the rotation axes of the coupling means. 

15. Theimiversaljointofclaim 13, ftutho: comprising a cam tube rotatably supporting the 
first cam rod and the second cam rod, and whereby the first cam rod, the second cam rod, and the 
cam tube rotatably support and interconnect the first shaft and the second shaft for causing the 

1 5 second shaft to move at the saine angle relative the coupling means as does the first shaft. 

16. A universal co/mector comprising: 

(a) a first cam rodj/ 

(b) a second canyrod; ^ 

(c) a cam tube, wherein the first cam rod is rotatably coupled to the second cam rod, and 
20 wherein both cam rods are rotatably supported at equal angles within cam tube; 

(d) connectiOTmeansforconnectingthe first camrodtoafirstmemberand forconnecting 
the second cam rod to a second member. 

17. The connector of claim 16, wherein the first and second members are shafts. 

1 8. The connector of claim 16, wherein the first and second members are tubes. 
25 19. TJie connector of claim 1 6, wherein the first and second members are construction 

members. 

20/ A universal joint comprising: 
(a) fiSrst and second rings, each ring comprising a plurality of ring segments which are fitted 
together end-to-end in a manner to mechanically retain the ring segments together; 
30 (b) / first and second yokes disposed within the first and second rings, respectively; 
(c) / first and second shafts; 
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(d) first pin means pivotally interconnecting the first yoke and the first ring; 

(e) second pin means pivotally interconnecting the first ^aft and the first ring; 

(f) third pin means pivotally intercoimecting the second yoke and the second ring; 

(g) fourth pin means interconnecting the second shaft and the second ring; 
5 (h) a coupling means intercormecting the first yok^and the second yoke; 

(i) a plurality of bearing means receiving the pin means. 

21, The universal joint of claim 20, wherdn the ring segments are quadrants. 

22. The universal joint of claim 2 1 , whereiiyme quadrants are substantially identical to one 
another. 

10 23 . The universal joint of any one of cldims 20-22, fiuther comprising centering means 

interconnecting the first shaft and the second ^aft, the centering means comprising a first cam rod 
and a second cam rod rotatably coupled to the first cam rod. 

24. The universal joint of claims 23y wherein the second cam rod is longitudinally aligned 
with and rotatably cormected to the first cam rod by a plurality of bent rods. 



T5 ' 25. A centering means for ji universal joint comprising fiiit aiidlsecond-shafts and a 

coupling means for transmitting torque fix)m the first shaft to the second shaft, the centering means 
including means for intercoimecting the first sha& and the second shaft for causing the second shaft 
to move at &e same angle relative to the coiq)ling means as does the first shaft, the centering means 
comprising a first cam rod ind a second cam rod rotatably coupled to the first cam rod. 

20 26. The centering means of claim 25, wherein each cam rod includes a first straight 

section and a second str^ght section, each straight section having a longitudinal axis, and the 
longitudinal axes of the^o straight sections forming an angle, and the angle of the first cam rod is 
equal to the angle o/the second cam rod. 

27. Th(/centering means of claim 26, ftirther comprising a cam tube, and wherein both 
25 cam rods are rotatably supported at equal angles within the cam tube. 

28. /The universal joint of claim 27, wherein the cam tube includes bores which support 
the cam rods at equal angles to each other, and which are the same angle as the cam rods, such that 
when rotatirig the coupled cam rods within the cam tube, the axes of the second straight sections 
of the canyrods can align themselves to one another or can be misaligned with respect to one 

30 another up to an angle equal to four times the angle of the cam rod. 
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29. The invention of any preceding claim, wherein thore are bearing means in each ring, 
the bearing means in the first ring receiving the first second pin means, ana the bearing means in the 
second ring receiving the third and fourth pin means. / 

30. The invention of any preceding claim, wherein: / 

the first cam rod includes a first section having a first 2ods of rotation and a second section, 
offset fi'om the first section, having a second axis of rotation; and 

the second cam rod includes a first section having a first axis of rotation and a second 
section, offset fi-om the first section, having a second axis of rotation. 

3 1 . The invention of claim 30, wherein:/ 

the first and second pin means have pi votcenters and the third and fourth pin means have 
pivot centers; and / 

the axes of rotation of the first cam rod intersect the pivot centers of the first and second 
pin means and the axes of rotation of the sadond cam rod intersect the pivot centers of the third and 
fourth pin means. / 

32. The invention of any preceding claim, wherein the first and second pin means have 
pivot centers and the third and fourth pin means have pivot centers, the first cam rod has axes of 
rotation and the second cam rodlias axes of rotation, and the axes of rotation of the first cam rod 
intersect the pivot centers of the first and second pin means and the axes of rotation of the second 
cam rod intersect the pivo;!; centers of the third and fourth pin means. 

33. The invention of any preceding claim, fiirthercomprising a cam tube which receives 
and supports the cam rctis, wherein both cam rods are rotatably supported at equal angles within 
the cam tube. / 

34. The invention of any preceding claim, wherein each cam rod includes a first straight 
section and a second straight section, each straight section having a longitudinal axis, and the 
longitudinal axes of the two straight sections forming an angle, and the angle of the first cam rod is 
equal to the Aigle of the second cam rod. 

35/ The invention of any preceding claim, fiirthercomprising a cam tube, and wherein 
both cam rods are rotatably supported at equal angles within the cam tube. 

y86. The invention of claim 35, wherein the cam tube includes bores which support the 
cam rods at equal angles to each other, and which are the same angle as the cam rods, such that 
when rotating the coupled cam rods within the cam tube, the axes of the second straight sections 
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of the cam rods can align themselves to one another or can be misali^ed with respect to one 
another up to an angle equal to four times the angle of the cam roc 

37. The invention ofany preceding claim, wherein: the firstcam rod is rotatably coupled 
to the second cam rod by a pin and cube imiversal joint whicli is supported within a cam tube. 

38. The invention of any preceding claim, wherein/lhe first cam rod and second cam 
rod are longitudinally aligned at equal angles within a cam tube. 

39. The invention of any preceding claim, wherem the second cam rod is longitudinally 
aligned with and rotatably connected to the first cam/od by a plurality of bent rods. 

40. The invention of claim 39, wherein the first cam rod and the second cam rod are 
connected at equal angles, and the axes of rotation ofihe first cam rod, bent rods and second cam 
rod intersect at the pivot points of the first and secom shafts and the bisecting plane of the universal 
joint which is perpendicular to the rotation aVes of the coupling means. 

41 . The invention of claims 39 or 40, comprising a cam tube rotatably supporting 
the first cam rod and the second cam rod, an4 whereby the first cam rod, the second cam rod, and 
the cam tube rotatably support and intercoraiect the first shaft and the second shaft for causing the 
second shaft to move at the same angfe relative the coupling means as does the first shaft. 

42. The invention ofany preceding claim, wherein: each ring comprises a plurality of 
ring segments which are fitted together end-to-end in a manner to mechanically retain the ring 
segments together. / 

43. The invention of claim 42, wherein the ring segments are quadrants. 

44. The invention of claim 43, wherein the quadrants are substantially identical to one 

another. / 

/ ^ 

45. The invention of any preceding claim, fiirther compnsmg centenng means 
interconnecting the first diaft and the second shaft, the centering means comprising a first cam rod 
and a second cam rod/otatably coupled to the first cam rod. 

46. The invention of any preceding claim, wherein the second cam rod is longitudinally 
aligned with and rdtatably connected to the first cam rod by a plurality of bent rods. 

47. The centering device substantially as shown and described herein. 

48. The universal joint substantially as shown and described herein. 

49. The universal connector substantially as shown and described herein. 

50. Tpe inventions substantially as shown and described herein. 
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